A major focus of clinical neuroscience research today is to elucidate how reactions of brain circuits to stressful loads are regulated by genes and by psychiatric disorders. The study of Salvadore et al (2010) provides a glimpse into how such 'psychiatric stress tests' may also translate into predictors of who will respond to a specific drug.
WHAT IS PSYCHIATRIC STRESS TESTING?
Numerous mental tasks can put stress upon specific brain circuits. Information processing by these circuits following such a provocative load can then be quantified using various imaging (Fineberg et al, 2010; Stahl, 2008; Bush et al, 2005) or electrophysiological techniques (Salvadore et al, 2009 (Salvadore et al, , 2010 . The N-back cognitive load, for example, is a 'stress test' generally used to tax the functioning of the dorsolateral prefrontal cortex (DLPFC); the Stroop task tests the function of the dorsal anterior cingulate cortex; facial expressions test the amygdala and perigenual anterior cingulate cortex (pgACC); gambling tasks test the orbital frontal cortex; and so on (Salvadore et al, 2009 (Salvadore et al, , 2010 Fineberg et al, 2010; Stahl, 2008; Bush et al, 2005) . The reaction of a brain circuit to the specific load placed upon it can be used as a measure of the efficiency of information processing in that brain circuit.
STRESS TESTING FOR PSYCHIATRIC SYMPTOMS IN PSYCHIATRIC DISORDERS
Applying a functional load on various brain circuits in patients with a wide range of psychiatric disorders suggests that inefficient information processing (too high or too low) may map specific symptoms to specific malfunctioning circuits. For example, cognitive symptoms such as problemsolving difficulties and trouble concentrating may map to the DLPFC, whereas emotional symptoms such as mood and anxiety map to the amygdala and pgACC (Salvadore et al, 2009 (Salvadore et al, , 2010 Fineberg et al, 2010; Stahl, 2008; Bush et al, 2005) . As the brain has a limited number of circuit 'highways' on which it can carry its symptoms, it is not surprising that patients with the same symptoms but who have different psychiatric disorders may nevertheless express the same inefficiencies of information processing in the same circuits (eg, problems concentrating in attention-deficit hyperactivity disorder, in major depression, and anxiety disorders may all map to DLPFC; Fineberg et al, 2010; Stahl, 2008; Bush et al, 2005) . Such findings are leading the charge away from the classical categorical approach for diagnosing psychiatric disorders in DSM IV to a dimensional approach for diagnosing psychiatric disorders with symptoms that may cut across numerous psychiatric disorders, although that approach will not be ready in time for DSM V. Nevertheless, the field is furiously trying to define appropriate stress-testing paradigms in order to uncover the circuit(s) of postulated inefficient information processing across the landscape of psychiatric symptoms and to objectify their biological basis and pathophysiology. Although this is a formidable task, it is already possible to see that stress testing using a quantitative measurement of brain circuit functioning has the potential to redefine psychiatric disorders.
CAN PSYCHIATRIC STRESS TESTING PREDICT TREATMENT RESPONSE?
The findings of Salvadore et al (2010) now provide insight into how these same psychiatric stress testing paradigms might also be used to predict treatment responses in individual patients. These investigators have focused on the rapid antidepressant response to a single intravenous infusion of the N-methyl-D-aspartate antagonist ketamine in patients with major depression. They have also looked at the pre-treatment functional responses of the pgACC to various types of psychiatric stress testing in depressed patients who receive this treatment. Previously, this group has suggested that the ability of the pgACC to react functionally to an affective load (ie, to fearful faces) identifies those patients who will respond to ketamine (Salvadore et al, 2009 ). The current study by the same authors (Salvadore et al, 2010) now suggests that the lack of response of the pgACC to a cognitive load (ie, to the N-back test) also identifies those patients who will respond to ketamine. Normally the pgACC should not react to the N-back test, but in some depressed patients this cognitive load nevertheless seems to activate the emotional circuit including the pgACC; these are the patients who apparently do not respond to ketamine in the Salvadore et al (2010) study. Their results using two stress tests to identify a predictive biomarker of treatment response to ketamine in depression can be summarized as different loads, same brain area, and opposite functional reactions, both correlating with treatment response to ketamine (Salvadore et al, 2009 (Salvadore et al, , 2010 .
Obviously, these observations require independent replication, and there are many confounds that must be sorted out. For example, the patients in the Salvadore et al (in press) study had various degrees of resistance to prior treatment with other antidepressants and variability in the presence and type of comorbid anxiety disorder. In addition, the open-label design cannot separate drug effects from placebo effects. Furthermore, preliminary indications from similar investigations by others show the involvement of the pgACC in the clinical response to antidepressants of many different mechanisms, to cognitive behavioral therapy, to sleep deprivation, and probably even to placebo (Salvadore et al, 2010) . Therefore, the effects described by Salvadore et al (2010) may not be linked specifically to a glutamate mechanism.
The promise of psychiatric stress tests as potential biomarkers of treatment response comes just as psychopharmacology is celebrating its 50th anniversary, amidst a dearth of novel therapeutics and with current clinical trials suddenly beset with problems showing drug-placebo differences, even for proven therapeutics. To get past these difficulties and to reignite the discovery of more effective therapeutics in psychopharmacology, objective biomarkers are needed to determine who will respond to a drug of a given mechanism, and who will not. With skyrocketing placebo response rates now being reported in a current epidemic of failed clinical trials in psychopharmacology, the field also needs a reliable biomarker to determine who will respond to placebo. The observations of Salvadore et al (2010) suggest a new research strategy to facilitate the rapid translation of novel psychopharmacological mechanisms into effective clinical therapeutics, namely by developing predictors of individuals who will respond to novel mechanisms. This approach could even guide the selection of patients who should receive treatment in large clinical trials and even help to unravel the mystery of placebo responders in psychopharmacology. Although the study of Salvadore et al (2010) may raise more questions than answers, it provides a useful beacon for translational psychopharmacology.
